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However, let Lis limit ourseivcs to the consîdera-
tian of the college cducation. And flrst, as at neccs.
sary ? and iso, what should lie its aims and in conse-
quence its important femmues ? Iý a college education
or an equavalent an essential part of the equipinent of
the electrical engincer ?-we say an equivalent, for it is

qtepsible, thoughi generally attended %wah great

difficulty, for a inan to follow out a course for hiansellf
hy inak-ing use of spare minutes and taking advantage
of every opportunity. But the instances of tiose that
have .- ccumiplashied this satisiactorily are nlot many.

A iv years ago the answcr to its question would
perhaps gencrally have been différent frum %vhat it must
bie to.day. 'Ne have littie hiesitation nowv in answering
it in the affirnmative. An adeqiîate training in mathe-
:natîcs and clectrical and meclianical principles must
be liad, ltoivever a ias obtaîned. The college course
ftsei as flot ail important, but it offersgreat advantages.
Becsides the guidance and lîclp of the instructors, the
fact of the tune hein- carefully nîalped out for employ.
nient, and the familiarity gaincd %vida thc use of appa.
ratus and machinery flot often accessible eiscwherc, the
student lias also the assistance derivcd froîîî association
with others and the encouragement of emnulation be-
twccn those working along the saine lines; factors
whlosc importance is flot oiten overcstimatcd. Il is
truc that a gaod mnan, by liiself, may do more than a
poor mani ai colc'e; l)ut the saine muan wiIl do much
bcîîcr witb the assistance ta be derived ai cullege. A
college training will flot always makec a good man out
of a pooar anc, but it will malzc a bettcr man out of a
good ont.

Of cpurse wc cannai ovcrlook the many examples
of mecn whîo have donc well, and borne whîo have met
vith grent sîiccess, who have nevcr entcred college or

talcen Up advanctd mathcmatical and scientific work ;
but il Vou WiCer Io question these, youj %wuld find that
most o! ilhem regret thai thcy did flot sec the value of
such an education sooner, or thai they have flot badl
the opportunîtv or une ta avail thîensclves of il. It is
a sufficient undicatian af ils value to glar.ce over the
iorcm'jist naines in the clcc.îrical field and te note the
proportion of1 tlicn thai hiave reccivcd this trainin ê.
That it is being appreciated as shown in the demarid
uf the large comparues for gradiiates of erigineering
schools, somc a..lnitting nonc but such mecn ta the spe-
,.&ai studcîat c.uus âc cbt.,îb;liLd lh) these w~urks for the
puiposa of training intn tu luk aftci the installation
and running of the machinery tlîcy manufacture.

There arc stail surra, liuWvî, .hu ad'.ocatc thc
merits of the machine shîop, the repair shop, the
dinainu ait-. uautuî lav.,n, field and atinaturc cunbtruc
tauit and canJag, thc. tcst zu...rn cto.,. as an ample
scl,,uling, buta the J~ihiu upiniun is nuvtç that the
eccattrai Cniért4i nccdb sornthan snr. man w1hù
as traincd unlýin th iis iwa), and ba% flot utitained a
pictty g.,ud wuik.n; t~uutntant. u.h tht elcmentary
iaws o! clc%.ttà,aty and aiagnctisni, is liable ta make
ridiculous if nlot scrious mistakes, which the man pro-
perly groiinded in these principles could flot possibly
flintu. AIs a "ase -n poin. i c.amc %vithin aur notice
nut so long ýsincc, ~secthree men trained in dais way
agrecd ihi a certain cunnectiun uf the shunt fields of
an Edison dynaniu was %%rong, and had il changed
betause the) ha] nul secri il niadc in that way beforc,
and alîhough il n'as pointed oui ta them that the cur
rexiî ha] ta circulatc in c_%actl> thc saine direction in
tlie coils as il Jd %àlh the crnnections -.,ith which, they
werc satisfled.

And wvhiat are the essenîjal ehements of this college
education ? This brings us to anoîhier important ques-
tion. It is that of-speciialist ur geteralist 2 or, to
vhiat extent shtould ane spccialize ?

Is the eîccîrical engineer ta be a mechanical engi.
neer as wecl? Some have answvered -ycs,- an]
athiers mure recently have said -'no,** with consider-
able emphiasis. Sir Willianm Thunison, now Lord
Kelvin. gave as luas apinion that tlie elecîrical engineer
should be nine-tenthis nmechianical and one-tcnth elec-
trical;. sanie of the best educationists across the uine
wotild iiowv reverse these figures. Perhiaps bath are
extrenes;. ai least, îlîey appear ta bu so for thie require-
menus af the average electrical engineer of thie present
an] for some trne ta came. Conditions have some-
whîat change] since Sir \Vm. Thuomson gave this ad-
vice, although thiere are clill sanie engîneers flot even
ane.îenth chectrical. A more even division wuuld,
howcever, better meet the preseni requirenients.

rhie nian wvho is working along, advanced lines lias
need for ecanamy. Thie ciccîrîcal field is now sa wvîde
an] extendang sa rapîdly that many may wvell accupy
aIl their lune on special wvark. Suchu mnen are able ta
do wvîth only a slîghit acquaintance %vida mechanical
engineering. However. tue gencral clectrical engincer
us na a specialist. As the general practitianer in
medicine, lie mnust caver a wvuder field. In installing
plants for ligliting, power supply. etc., lie bas to do wî:h
steani engines and boilers, an] ail thecir accessories,
wvaîh shafi rig and bearings. belting an] gearing, fly
vhîeels, dnvîng pulleys, etc., wvith waîer turbines and

their control, with the fittiîîg and running a! construc-
tion and repair shops, etc., etc. He shoul], therefare,
be familiar with at least the mechuanical principles ai
the construction and running ai ordinary nîachinery,
the running conditions o! tht sieam engine and the
utalazation oi ivater poiver. Ir is flot necessary that he
should be a practical machuinist. '&oTst engineering
colleges. therefare, cithier combine the two courses, or
cisc require the electrical stident ta caver a good deal
af the work in saiecclanicai principles. A large part,
s.;ch as the maîlicmatics and mechanics, is nccessarily
the samne in both.

In the planning af a college course, one af the first
difficulîmes. met wvith is in dcîding the relative import-
ance, wiîh regard ta the urne-table, ai the ilucoretical
and pia.ttcal mork, and ibis is what différenut c.ulltrges
disagrec upon mast, seine devoting cansiderable, tnie
ta foîindry work and pattern rnaliing, forging, machine
shop %vork, such as vise work, turning, etc.,. while
others restrict the practical work ta draughîing, clec-
tzsr-al tcsting, etc., engîne, an] boilez testing, dynamios
an] ata!o testing, etc-., vî.hich inacthe appli.ation af
the marc diffic.ult principles an] assist ta illustratc arnd
inielss-e them. WVc think, it a saiét rda ta iolUuw ini
coiiege tu sacrifice practical wark to theoretical whcn
the fu;mer involves c.hicfly those aperations n.hich ane
can pick- up readily in practice, or the mere acquiring
ai sA-ilI in a mechanical aperation. In engineering. and
espccially in elecîrical engineering, the niathemnatical
and scientific training necessary is becaming wider and
%vider. Once an crngineer has started out in practice
hc bas lbitti lime an] usualhy less inclination *.- go back
an] %vork up mathcmatics. If he bas flot had a good
mathematical training, hc flnds himiseli unabît ta rea]
and keep abreast ai the grealer part ai the clecîrical
lileratîirc in the periadic-als. He is flot up to date in
electrical matters, probably becornes disgusîcd with
advanced elecîrical work, an] thc plurns of the proies.
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